Development of a new method for endovascular aortic repair: combination therapy of cell transplantation and stent grafts with a drug delivery system.
Endovascular aortic repair by stent grafts (S/Gs) has been developed as a less invasive treatment for aortic aneurysms. However, some aneurysmal cavities can remain without organization, causing re-expansion. We demonstrated previously that transplantation of a cell combination (myoblasts and fibroblasts) promoted thrombus organization in a rat model. We also developed basic fibroblast growth factor (bFGF) slow-delivery S/Gs coated with elastin and impregnated with bFGF. Here, we evaluated the effects of cell transplantation combined with bFGF slow release on canine thoracic aortic aneurysmal sacs after S/Gs repair. Thoracic aortic aneurysms were surgically created with jugular vein patches in 15 beagles. Myoblasts and fibroblasts of autologous skeletal muscle were isolated and cultured for cell transplantation. The S/Gs had 6 holes and produced endoleaks in the excluded cavities. Collagen gel (gel group, n=5) or a mixture of skeletal myoblasts and fibroblasts with collagen gel (cell group, n=5) were injected into the aneurysmal sacs excluded by the S/Gs. We also studied the effects of combined therapy of bFGF slow-release S/Gs and cell transplantation (hybrid group, n=5). After 14 days, histological analyses revealed that the excluded aneurysmal cavities of the gel group were filled with fresh thrombus, whereas the excluded cavities in the cell-transplanted groups were occupied by organized tissue. The percentages of the organized areas relative to the excluded cavities, evaluated by Masson's trichrome staining, were 18.1+/-4.0%, 52.6+/-4.0%, and 77.1+/-6.9% in the gel, cell, and hybrid groups, respectively. Collagen fibers had already appeared, and increased numbers of alpha-smooth muscle actin-positive cells were observed in the hybrid group. Cell transplantation accelerated thrombus organization. Moreover, slow release of bFGF enhanced the effects of cell transplantation. Cell transplantation into unorganized spaces may improve the outcomes of endovascular treatments of aortic aneurysms.